CLAIMS: 



1. A bicycle frame having a rear passive suspension system, comprising: 
a bicycle frame having a top tube, a seat tube extending downwardly from one end 
thereof, a bottom bracket shell at the bottom end of said seat tube, a down tube extending 
angularly upward and forward from said bottom bracket shell, a pair of lower chain stay 
members extending rearwardly from said bottom bracket shell, and a pair of laterally opposed 
rear wheel dropout brackets at a rear end of said lower chain stay members; and 

a pair of laterally opposed upper chain stay members secured at one end to said rear 
wheel dropout brackets extending angularly upward and forward therefrom and secured to at 
least one of said seat tube and said down tube a predetermined distance adjacent to said bottom 

bracket shell; wherein 

said upper chain stay members control rear wheel motion predominantly in only a 
vertical direction and transfer rear wheel loads to said down tube and/or seat tube to place said 
seat tube and said down tube in bending at or near said bottom bracket shell to allow a 
predetermined amount of elastic deflection of said seat tube and said down tube to isolate the 
rider from road-surface irregularities and roughness, while maintaining rigidity in other 
directions to improve handling, comfort, and safety. 



23 



2. The bicycle frame according to claim 1, wherein 

said upper chain stay members are secured to said seat tube intermediate their length a 
predetermined distance above said bottom bracket shell and, extending and converging from said 
seat tube, are secured to said down tube; wherein 

said upper chain stay members control rear wheel motion predominantly in only a 
vertical direction and transfer rear wheel loads to said seat tube and said down tube placing the 
greatest bending loads intermediate their length, thereby reducing stresses at their juncture with 
said bottom bracket shell and stiffening the frame laterally and allowing a predetermined amount 
of elastic deflection of said seat tube and said down tube to isolate the rider from road-surface 
irregularities and roughness, while maintaining rigidity in other directions to improve handling, 
comfort, and safety. 

3. The bicycle frame according to claim 1, wherein 
said upper chain stay members are secured to said seat tube a distance above said bottom 
bracket shell at a point to allow elastic deflection of said seat tube for a given rear wheel load to 
reduce the suspension spring constant to yield more vertical compliance for lighter riders. 
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4. The bicycle frame according to claim 1, wherein 

said upper chain stay members extend angularly upward and forward from said wheel 
dropout brackets, straddle said seat tube and, converging from said seat tube, are secured to said 
down tube; wherein 

said upper chain stay members control rear wheel motion predominantly in only a 
vertical direction and allow a predetermined amount of elastic deflection of said seat tube and 
said down tube. 

5. The bicycle frame according to claim 1, further comprising: 

a force-distributing gusset plate secured between said laterally spaced upper chain stays 
and having an arcuate metal reinforcement pad at a forward end thereof secured to said seat 
tube. 

6. The bicycle frame according to claim 5, wherein 

said force-distributing gusset plate is apertured for mounting a rear brake caliper. 

7. The bicycle frame according to claim 1, wherein 

said upper chain stay members, and deflection of said seat tube and said down tube allow 
rear wheel motion predominantly in only a vertical direction of at least l 4-inch. 
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8. The bicycle frame according to claim 1, wherein 

said frame is constructed of high strength materials having dimensional properties 
correlated to the materials' modulus of elasticity to provide a suspension system having a 
vertical spring constant proportional to a given rider's mass and a natural frequency of 
oscillation approximately two times a forcing frequency created by the rider's pedaling speed in 
cycles per second, defined as a pedaling cadence in revolutions per second and two pulses per 
revolution, one per leg, thereby reducing vibration and avoiding rider bounce due to resonance 
and amplification of movement induced by a pedaling cadence at or near a resonant frequency. 

9. The bicycle frame according to claim 8, wherein 

said suspension natural frequency of oscillation for a given rider mass is just above a 
maximum pedaling forcing frequency of 4 cycles per second, defined as a pedaling cadence of 
two revolutions per second and two pulses per revolution, one per leg. 

10. The bicycle frame according to claim 8, wherein 

said suspension natural frequency of oscillation for a given rider mass is in the range of 
about 6 to about 10 cycles per second, whereby road-induced vibration is substantially isolated 
and pedaling efficiency is not adversely affected. 

11. The bicycle frame according to claim 1, further comprising: 

a tubular insert removably installed inside of said seat tube to selectively increase 
stiffness, increase damping, and/or limit total rear wheel travel. 
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12. The bicycle frame according to claim 11, wherein 

said tubular insert has an outer layer of shock absorbing material. 

13. The bicycle frame according to claim 11, wherein 

said tubular insert has a reduced diameter midportion with a radial flange at each end 
thereof and an outer layer of shock absorbing material surrounding said midportion; wherein 

said radial flanges engage the interior surface of the seat tube and said outer layer does 
not contact said seat tube during small seat tube deflections, thereby isolating the rider from 
low-amplitude vibration, but will contact said seat tube during larger seat tube deflections to 
provide damping upon larger deflections. 

14. The bicycle frame according to claim 11, wherein 

said tubular insert has a reduced diameter midportion with a radial flange at each end 
thereof; wherein 

said radial flanges engage the interior surface of the seat tube and said midportion does 
not contact said seat tube and resist small seat tube deflections, but will contact said seat tube 
during larger seat tube deflections to provide resistance to larger deflections. 
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15. The bicycle frame according to claim 11, wherein 

said tubular insert has cylindrical opposed end portions and a circumferential concave 
midportion that curves longitudinally outward from a reduced diameter center to said end 
portions; wherein 

said end portions engage the interior surface of the seat tube and said midportion is 
spaced longitudinally differing distance therefrom along its length to allow contact of portions of 
said seat tube during tube deflections to provide progressive resistance to larger deflections. 

16. The bicycle frame according to claim 11, wherein 

said tubular insert is a hollow tubular member having a top end adapted to receive a 
hand tool for installing, positioning, and/or removing said insert. 

17. The bicycle frame according to claim 1, wherein 

at least one of said top tube, said down tube and said seat tube has an elliptical or ovate 
transverse cross section with the major axis extending between lateral sides thereof to provide 
said bicycle frame with torsional and lateral stiffness while increasing vertical compliance and 
reducing stresses for a given amount of rear wheel load. 

18. The bicycle frame according to claim 1, wherein 

said down tube and said seat tube each have a sidewall, which viewed in transverse 
cross section, has a larger wall thickness on lateral sides than the wall thickness of front and rear 
sides thereof to provide said bicycle frame with torsional and lateral stiffness while increasing 
vertical compliance for a given amount of rear wheel load. 
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19. The bicycle frame according to claim 1, wherein 

said down tube and said seat tube each have a sidewall tapered from a thinner wall 
thickness at an upper end to a thicker wall thickness at a lower end to facilitate uniform 
distribution of stresses along said tubes for a given amount of rear wheel travel, and therefore 
minimize maximum stresses. 

20. A tandem bicycle frame having a rear passive suspension system, comprising: 

a bicycle frame having a having a front top tube, a front seat tube extending downwardly 
from one end thereof, a front bottom bracket shell at the bottom end of said front seat tube, a 
rear top tube, a rear seat tube extending downwardly from one end thereof, a rear bottom 
bracket shell at the bottom end of said rear seat tube, a down tube connected with said front 
bottom bracket shell, a bottom tube extending between said front bottom bracket shell and said 
rear bottom bracket shell, a rear lateral tube extending angularly downward from said front seat 
tube to said rear bottom bracket shell, a pair of lower chain stay members extending rearwardly 
from said rear bottom bracket shell, and a pair of laterally opposed rear wheel dropout brackets 
at the rear end of said lower chain stay members, and 

a pair of laterally opposed upper chain stay members secured at one end to said rear 
wheel dropout brackets extending angularly upward and forward therefrom, secured to said rear 

seat tube intermediate their length a predetermined distance above said rear bottom bracket shell; 
said upper chain stay members extending and converging from said rear seat tube, and 

secured to at least one of said rear lateral tube and said bottom tube to place said rear seat tube, 

said rear lateral tube, and said bottom tube in bending when vertical loads are applied to said 

bottom bracket shells by the riders; wherein 
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said upper chain stay members control rear wheel motion predominantly in only a vertical 
direction and allow a predetermined amount of elastic deflection of said rear seat tube, said rear 
lateral tube and said bottom tube to isolate the riders from road-surface irregularities and 
roughness, while maintaining rigidity in other directions to improve handling, comfort, and 
safety. 

21. A bicycle frame having a rear passive suspension system, comprising: 

a bicycle frame having a top tube, a seat tube extending downwardly from one end 
thereof, a bottom bracket shell at the bottom end of said seat tube, a down tube extending 
angularly upward and forward from said bottom bracket shell, rigid chain stay means connected 
at a forward end with said bottom bracket shell and extending rearwardly therefrom, and a pair 
of laterally opposed rear wheel dropout brackets at a rear end of said rigid chain stay means; 

said rigid chain stay means connected with said bottom bracket shell such that rear wheel 
loads cause slight rotation thereof about a horizontal axis to place said seat tube and said down 
tube in highest bending at their juncture with said bottom bracket shell; wherein 

said rigid chain stay means controls rear wheel motion predominantly in only a vertical 
direction and allows a predetermined amount of elastic deflection of said seat tube and said down 
tube to isolate the rider from road-surface irregularities and roughness, while maintaining 
rigidity in other directions to improve handling, comfort, and safety. 
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